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Preface

This reporr presents the results of a comprehensive energy-efficiency upgrade at the Target
store in Fullerton, California. The Target store is one of more than 20 ENERGY STAR Show-
case facilities whose owners have volunteered to pilot test the EPAs ENERGY STAR Buildings
Program and verify, through monitoring and modeling, the profitable energy savings thar can
be gained through the Program’s upgrades.

The ENERGY STAR Buildings Program is a voluntary energy-efficiency program aimed at
commercial buildings. By making cost-effective energy-efficiency improvements in these
buildings, ENERGY STAR Buildings participants save on energy costs and help reduce the air
pollution created when fossil fuels are burned to generate electricity. Central to the Program
is a five-stage upgrade strategy which takes advantage of system interactions to maximize
energy savings while minimizing equipment costs. As shown below, the upgrades are
sequenced so that heating and cooling loads are reduced before major HVAC upgrades are

initiated. Besides providing immediate energy savings, load reductions can reduce the size
and cost of upgraded HVAC equipment.

For more information about the ENERGY STAR Buildings Program or the other Showcase
Building projects, call the ENERGY STAR Hotline at 1-888-STAR-YES.
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Project Summary
and Conclusions

The Target store in Fullerton, California, is one
of a chain of retail stores based in Minneapolis,
Minnesota. Using the staged, comprehensive
ENERGY STAR Buildings approach, the 23
encrgy-efficiency upgrades listed in Exhibit 1
were implemented on a very compressed schedule
that ended in March 1995. During the first year
after the upgrades were completed, energy use at
the store dropped by 24 percent.

Target has committed itself to an aggressive pro-
gram to identify and implement environmentally

Exhibit 1—The Upgrades
i

friendly design concepts and high-efficiency,
cutting-edge physical plant components for its
chain of stores. The company wanted to try a
number of cutting-edge energy-efficiency con-
cepts for potential application in stores across the
country. Therefore, their choice for the ENERGY
STAR Showcase Building program was a store
that needed to be completely refurbished. The
102,080-square-foot store in Fullerton was
selected to provide actual operating experience
with the selected concepts in a retail environ-
ment.




Upgrade projects were staged to allow the store 1o
remain open throughout the construction. Origi-
nal plans scheduled Green Lights upgrades and
roof replacement to take place before the end of
1994. However, because of numerous delays
resulting from heavy rains in the Los Angeles area,
the lighting and cooling equipment upgrades did
not begin until the middle of January 1995. Even
though the construction schedule was very tight,
the Grand Reopening celebration at the Target
store was held on Earth Day—April 26, 1995.

The team involved in the Target store upgrades
included representatives from the local utility—
Southern California Edison—and several equip-
ment manufacturers. Southern California Edison
provided Target with incentive funding to encour-
age upgrades to more energy-efficient equipment.
A number of manufacturers were willing to pro-
vide equipment at discounted rates, and some

even donated equipment. Because of this coop-
erative effort to identify innovative energy-
efficiency technologies that would be applicablc
to a rerail facility such as Target, an exact finan-
cial cost analysis of the project is not available.

Electrical energy savings were confirmed by
actual electric bills. Pre-upgrade electric use was
based on an average of electricity consumed from
January 1992 through December 1994, Post-
upgrade encrgy use was analyzed from june 1995
through May 1996. Exhibit 2 displays the differ-
ence in energy use expressed as a percent of the
maximum monthly kilowatthours consumed.

Through direct monitoring with kilowatt loggers
connected at electrical panels, the percentage of
encrgy saved by specific end-uses could also be
quantified. Results are displayed in Exhibir 3.

Exhibit 2. Pre- and Post-Upgrade Monthly Electricity Consumption
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Exhibit 3. Change in End-Use Electricity Consumption

{Based on Direct Monitoring)
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Conclusions

Two important lessons were learned while the
ENERGY STAR Buildings upgrades were being
implemented at the Targer Store.

1. Demonstrations of New Technologies Are
Useful, and Customer Reaction Is Important.
Because skylights had rarely been used in a retail
environment, Target decided on a limited instal-
lation of this technology in order to determine
how customers would react to the more natural
lighting provided by skylights as opposed to the
color rendition provided by artificial lighting,
Customer reaction and Target’s own operating

experience have been positive, so skylights will be

used more widely in the company’s future new
construction and building retrofits.

2. Publicity and Outreach Help Reinforce the
Goals of the Program. Target used a number
techniques to inform employees, customers, and
the community about its participation in the
ENERGY STAR Buildings program, including bro-
chures (see Exhibit 4), posters, outdoor signs,
promotional items, and press releases. Outreach
tools such as these provide information about the
work that is being done, promote the positive
steps the building owner is taking to save energy
and protect the environment, and help increase
awareness of the importance of energy efficiency

among the general public.



Exhibit 4. Brochure Distributed to Target’s Customers
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SHOWCASE BUILDING

Target was chosen by the EPA to be a part
of their prestigious Energy Star Buildings
Program. The Target Fullerton Store was the
only store in California selected to partic-
ipate in the program and will serve as an
energy-saving model for Target nationwide.

Target retro-fitted the Fullerton Store with
state-of-the-art systems that will reducs,

by nearly 50%. The Store wil serve as en
ongoing test-lab in our efforts to save ener-
gy, reducs potiution and preserve the envi-
ronment.

We have upgraded hundreds of incividual
systems and areas inside and outside the
Store, many of the changes ere visible, but
many are out-of-sight in erees ke tha roof,
in the back rooms or above the ceiling

Fullerton
2820 Yorba Linda Bivd.
Fullerton, CA 82631
(714) 579-3080

Key changes that you CAN see:

@ Skylights 1o light part of the Store
during dayfight hours

@ Dimming System to reduce the ceding
lighting during the oay and return the
tighting 10 it's full bnghtness dunng the

©® Caeiling Fens above the Check Lanes to
provide cooling and reduce the need for
as much air condiboning

@ Upgraded Restrooms wath features kke:
* AROMatic water vaives 10 reduces

water unsge 2
* Mobon cetectors 1 tum on Bghting only
whan 1's needed

« Papar towel dspensers 10 replnce
hang drysrs

@ Automatic Doors at the masn entrance
and 1o the Garden Center lo save enorgy

Key changes that you CAN NOT seec

@ Water-Raclamastion System 1o re-use
the water from the new air-conditioning
system 10 water the plants in the

© Soler Water Heater for all of the water
nooads in Food Avenue.

Store-wide changes you CAN see:

New and Brighter Lighting nside
accompshed by using:

« Bectronic Ballast

* Smafer Lamps

* Mamorlice reflectons |0 focus mors kght

whera s nesded
Lightar Wall and Celling Color 1o
elminale the noed for as much ceung
lighting.

Storo-wide changes you CAN NOT seex
New Alr-Conditioning System with

* Non-orona deplating refrigerants,
* A foaturs that sfiows us 10 Use water and
outakie 8 to Cool the store

State-of-the-Art Computer System 1o
operate and control all lighting and alr
conditioning systems i the store, whie
Maxmong energy consumption
A White Roof to reduce the solar effects
of the sun and thus reduce the enorgy
neaded to cool the building

Target Stores’ company-wide efforts
over the past five years have saved
enough energy to....
* Power every home in Fullerton
for more than two ysars
.Pow m‘"‘m. |iﬂlm
for one yesr
« Light 1 milllon light bulbs (S50
watts), 24 hours a day, for 1
year

Target is a Good Neighbor!
Since we started business in 1962, 5% of
our pre-tax income has gone back to the
communities where we go business, more
than any other retailer in 1994, we gave
over $20 million back to our communibes.

HOME
INMPROVEL
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Building in Brief

Fundion:

Reail

Age:

21 yrs.

Size:

102,080 sq. ft.
Southern California

.30 to 101 degrees E

Pre-Upgrade Overview

Building Description

Target store 293 is located at 2920 Yorba Linda
Boulevard in Fullerton, California. It was built in
1975 as a retail and grocery store prior to its pur-
chase by Target in 1987. The 102,080-square-
foot facility has four main areas:

* Rerail sales floor (including the checkour area).

* Snack bar.

 Shipping and receiving area.
* Stock rooms.

* Offices.

An open-air garden department is adjacent to the
structure. Exhibit 4 shows the layour of the store.

Target sells products ranging from clothing, toys,
and sporting goods to hardware, office supplies,
electronics, and garden supplies. With the excep-
tion of Thanksgiving and Christmas, the store is
open to the public from 8:00 A.M. 0 9:30 P.M.,
seven days a week. Employees work in various
locations throughout the store from 6:00 A.M. to
11:30P.M.

Climate

Annual temperature extremes in the Los Angeles
area range from a maximum of 101 degrees E. to
a minimum of 30 degrees F., with an average
daily range of 20 degrees E The design weather
conditions recommended by the American Soci-
ety of Heating, Refrigeration and Air Condition-
ing Engineers (ASHRAE) for use when deter-
mining the heating and cooling capacity require-
ments of equipment purchased for a building in
the Los Angeles area are as follows:

* Winter dry-bulb temperature of 40 degrees E

* Summer dry-bulb temperature of 89 degrees
E with 70 percent relative humidiry.

Lighting

Most of the lighting in the Target store was pro-
vided by fluorescent lamps. The fixtures in the

main retail sales area were 4-foot fluorescent with
12-cell parabolic louvers. Each of these fixtures
originally held four lamps. In other areas, such as
offices, stock rooms, and wall soffits, and in areas
with indirect lighting, fixtures held one or two
fluorescent lamps. The lamps were 34-waw T-12
lamps with energy-saving magnetic ballasts.

The outside garden department adjacent to the
store was illuminated by 6-foot fluorescent fix-
tures with two lamps. Exterior lighting was pro-
vided by 175-watt mercury vapor lamps and
40-watt incandescent lamps.

Air Distribution

The sales floor at the Target store was served by a
supply fan running at 60,000 cubic feet per
minute. Four packaged rooftop units served the
perimeter areas: the store entry and checkour, the
snack bar, the shipping and receiving area, and
the offices. A small buile-up unit on the roof
served an area previously used as a grocery store.

Cooling

The main retail area was cooled by a direct-
expansion system that had two open-drive com-
pressors with capacities of 85 tons and 60 tons.
Heat was rejected by two air-cooled condensing
units with total capacity of 2,736,800 Btu per
hour. The unit that served the area previously
used as a grocery store had 30 tons of cooling
capacity.

Utility Rate Schedule

The electricity rate schedule determining the cost
~F electricity for the Target store is based only on
the amount of energy used, not the time of day
the energy is used. However, maximum demand
at any one time does have an impact on the cost
of electricity. For the maximum demand required
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during a billing period, there is a constant discri-
bution demand charge per kilowatt. In addition,
during each billing period in the summer (June
through September), a peak demand charge per
kilowatt is added to the distribution charge.

The energy charge has two tiers:

¢ One rate for the first 300 kilowatthours
consumed multiplied by the maximum
kilowart demand.

* A reduced rate for all kilowatthours beyond
the first 300 kilowatthours.

In evaluating the cost-effectiveness of the energy-
efficiency projects at the Target store, the focus
was not only on reducing the energy consump-
tion, bur also on minimizing the electric power
required at any given time (that is, demand
reduction). .

The store uses natural gas, but the quantity con-
sumed each year is less than 1 percent of the
amount of electricity consumed. Therefore, naru-
ral gas usage has not been included in the energy
analysis for this Showcase building.

Energy Use Before Upgrades

Historical annual energy use for the Target store
was determined from analysis of the electricity
charges billed by Southern California Edison
from January 1992 through July 1995. The
“Before Upgrade” value was based on the 3-year
average of energy used from 1992 through 1994.

Pre-upgrade energy costs per square foot at this
store were 9 percent below the average cost for
buildings in the Los Angeles area, but were

16 percent higher than those of newer Targec
stores built in the same area.

Energy End-Use

Energy consumption for the major building sys-
tems was determined from monitoring provided
by Southern California Edison. Kilowatt loggers
were attached to the electric panels to monitor
energy consumption, as shown in Exhibir 6.

Exhibit 6—Energy Monitoring at the Target Store

Logger Before Upgrade After Upgrade
ar

1 Main Sales Lights Main Sales Lights
Roottop Unit 4 Rooftop Unit 4
Condenser Fan 2 Condenser Fan 2

2 Compressor 1 Indirect Evaporative Cooler
Compressor 2 Cooler
Air Handler 1 Compressor Rack
Condenser Fan 1 Air Handler

Condenser Fan

3 Lighting Pane! 2, 2-1 Lighting Panel 2, 2-1
Lighting Pane! 2 Lighting Panel 2
Water Heater Water Heater

4 Rooftop Unit 1 Rooftop Unit 1
Rooftop Unit 2 Rooftop Unit 2
Rooftop Unit 3 Rooftop Unit 3
Kitchen Hood Kitchen Hood

5 Compressor 3 (a)
Air Handler 3
Condenser Fan 4

(a) Equipment measured by this logger was removed during upgrades.






Stage 1
Green Lights

Pre-Upgrade Lighting

Most of the lighting at the Target store in Fuller-
ton was provided by fluorescent lamps. The fix-
tures in the main retail sales area were 4-foot
fluorescent with 12-cell parabolic louvers. Each
of these fixtures originally had four lamps. Fix-
tures in other areas, such as offices, receiving and
marking rooms, and wall soffits, and in areas
with indirect lighting, held one or two fluores-
cent lamps. The lamps were 34-watt T-12 lamps
with energy-saving magnetic ballasts.

Exic signs in the store had 7-watt compact fluo-
rescent lamps.

The front glass entry doors to the building were
the only source of daylighting for the building’s

interior.

The outside garden department adjacent to the
store was illuminated by 6-foot fluorescent fix-
tures with two lamps. Exterior lighting was pro-
vided by 175-watt mercury vapor lamps and
40-watt incandescent lamps.

Survey and Analysis

The lighting inventory at the Target store was
conducted by a Southern California Edison team.
Lighting upgrades recommended as a result of
that survey included:

* Converting the T-12 fluorescent lamps to T-8
lamps with electronic ballasts.

e Converting the incandescent lamps to
compact fluorescent lamps.

* Changing the 175-watt mercury vapor lamps
to 100-watt high-pressure sodium lamps.

Since there was virtually no natural lighting pro-
vided to the interior space, the addition of sky-
lights was an opportunity to reduce electric light-
ing requirements. Application of daylighting in
the shipping and receiving area and stock rooms
was an easily accepted possibility. However, since

9

retail businesses have traditionally considered
artificial lighting to provide the color rendition
most acceptable to customers, the addition of
skylights in the sales area required more extensive
discussions. The final decision was to try sky-
lights in part of the sales area to determine how
shoppers would react to natwral light in the store.

Lighting levels were not changed, because the
original illumination in the store was within the
Illuminating Engineering Socicty (1ES) recom-
mended range for a retail facility. Wich the
possible addition of skylights, the inclusion of
dimmable ballasts in the sales floor lighting
would provide the ability to reduce the electric
lighting in response to the available natural light.

Implemented Upgrades

Exhibit 7 provides a summary of the lighting fix-
tures at the Target store in Fullerton before and
after the Stage 1 lighting upgrades.

The following nine lighting projects were under-
taken at the Target store:

* Replace existing 34-watt T-12 lamps witch
32-wartt T-8 lamps.

* Replace existing standard magnetic ballasts
with electronic ballasts.

¢ Delamp four-lamp fixtures to two lamps.

* Add specular reflectors. :

* Tandem wire ballasts, where possible.

* Convert 175-wartt mercury vapor lamps to
100-watr high-pressure sodium lamps.

* Add skylights to incorporate daylight on rerail
floor and in the shipping and receiving area
and stock rooms.

* Add occupancy sensors in bathrooms, offices,
the shipping and receiving area, and stock
rooms.

* Add dimmable ballasts to allow reducrion of
lighting levels to gain maximum benefit from

skylights.



The configuration of skylights on the retail sales
floor included the following:

* 40 sun-tracking skylights for the south and
west sides.

* Four, 4 x 4 fixed skylights in the center.

* Asingle 4 x 4 fixed skylight over the jewelry
counter.

* Four 4 x 4 fixed skylights over the checkout
area.

Diffusing lenses that give the appearance of a
standard electric lighting fixture were chosen for
the sun-tracking skylights in the sales areas.
Fersnel (circular diffraction) lenses were used for
the large skylights in the center of the store and
the smaller skylight over the jewelry counter 1o
diffuse incoming light and prevent direct sun rays
from entering the store.

The shipping and receiving area and stock rooms
were provided with six 4 x 4 skylights and five

4 x 8 skylights. These skylights used clear glass

without any lenses.

Conclusions

Calculations comparing the connected load of
the original lighting with the projected upgrades
predicted a 46-percent reduction in watts per
square foor at the Target store in Fullerton. Since
implementation of the Stage 1 lighting upgrades,
analysis of kilowatc logger dara for the main sales
floor indicate actual electrical energy savings of
41 percent.

Customer reaction and Targets operating experi-
ence with Green Lights have proven the lighting
retrofic to be an excellent energy-saving upgrade.
Future remodeling of other Targer stores will not
only repear the skylights installed at the Fullerton
store, but will increase the number of skylights to
cover the entire sales floor.

Exhibit 7-—Lighting Fixtures at Target Store Before and After
Star Upgrades




Tune-Up in Bri';f_ ‘

Clean fan blades
Adjust dampers and diffusers

Stage 2

Building Tune-Up

Stage 2 of the ENERGY STAR Buildings Program
concentrates on opportunities to make a building
more energy-efficient through preventive mainte-
nance and modifications to existing equipment
and procedures. Many of these improvements are
no-cost or low-cost and therefore profitable on
their own; however, they also create a solid foun-
dation for the energy-cfficiency investments in
Stages 3, 4, and 5, making these investments
even more profitable.

Survey and Analysis

Problem areas identified during the Stage 2
Building Tune-Up survey at the Target score in
Fullerton included the following:

* Doors allowing excessive air infiltration.
* Sagging roof insulation.

* Inoperative economizer dampers.

In addition, a system test and balance provided
the following observations on the supply fan in
the rerail sales area:

* Fan bearings appeared to be adequate, but fan
blades had an excessive build-up of dirt.

* Mixed-air dampers did not appear to operate
and allowed approximately 15-percent leakage
when fully closed.

* Diffusers were out of adjustment or closed.

* Relief dampers remained partially open when
the supply fan was running on 100-percent
return air.

* The mezzanine area used as a return air
plenum was poorly sealed and restricted
airflow.

The doors were addressed as part of the Stage 3

load-reduction upgrades. Adjustments to the ple-
num, dampers, and diffusers were combined with
installation of new HVAC equipment in Stage 5.

Instead of recommissioning the existing mechani-
cal system in a Stage 2 tune-up, an initial com-
missioning of the new mechanical equipment
was conducted after construction was com plete
to ensure thar the system was working at peak
efficiency.

Another major component of Stage 2 is establish-
ing a preventive maintenance program to ensure
that mechanical systems continually operate in a
tuned-up condition. Target implementced an
extensive preventive maintenance program with
the installation of a new energy management sys-
tem. This system became part of a nationwide
system that allows Target to monitor controls at a
number of stores from the company’s central
office. This strategy allows trained staff ar the
central office to manage the costs of utilities,
monitor the comfort of store environments, and
diagnose problems at individual stores. The new
cnergy management system that implements this
strategy also provides operating information at
the building that contractors can use in conduct-
ing routine maintenance or when responding to
emergencies. The new system has the ability to
control the operation of the lighting and to select
the best operating mode for the cooling system
based on the outside weather conditions.

Conclusions

As operating experience is gained with the new
system, building commissioning activities con-
tinue to be addressed as part of the ongoing
Stage 2 program. For example, filter media that
were not originally included in the HVAC system
upgrade have been installed because debris was
building up on the direct evaporative cooling
coil. This could have led to restricted airflow and
increased fan energy use.






Stage 3

Other Load Reductions

Stage 3 of the ENERGY STAR Buildings Program
looks at upgrades thar will reduce the heating
and cooling loads in a building. Cooling loads
are lowered by reducing solar gain through the
roof and windows or reducing internal heat
gains with more energy-efficient equipment.
The following load reductions at the Target store
reduced the heat gain to the interior space:

* A new, white, single-ply roof membrane was
installed over the existing insulation to replace
the deteriorated roof. The white color reduces
the solar effects of the sun on the building,
which in turn reduces the cooling required.
Adding more insulation as part of this
upgrade would not have been cost-effective.

* New automatic bifold glass doors with
improved sealing capability were installed at
the front of the store and at the access to the
outside garden department, minimizing the
entry of unconditioned outside air. However,
given the mild California weather, a second
set of doors to act as an airlock at the entry
would not have been cost-effecrive.

* The interior walls and ceiling were painted a
lighter color to reduce lighting requirements,
which in turn lowered the heat added to the
interior space from unnecessary lighting.

Target wanted to increase the number of menu
selections available in the Food Avenue food-
service area. In addition to the additional floor
space required, Target purchased the following
new equipment to accommodate this expansion:

* Energy-efficient cooking equipment.

* Energy-efficient refrigerators and freezers
that also used environmentally friendly
refrigerants.

* Solar water heater.

Target’s choice of energy-efficient equipment for
Food Avenue led to significant cost avoidance.

By implementing these load reductions, the
mechanical equipment purchased for the HVAC
plant could be of smaller capacity, further reduc-
ing the building’s energy requirements.
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Stage 4

Air Distribution System

Pre-Upgrade Conditions

Air distribution for the main sales floor at the
Target store in Fullerton was provided by a
60,000-cubic-fect-per-minute constant-volume
supply fan. A small built-up unit on the roof
served the area used by the original occupant of
the building for groceries.

Survey and Analysis

The system test and balance report conducted as
part of Stage 2 indicated that only 47,500 cubic
feet per minute of airflow was required for the
retail area, buc that 51,117 cubsic feet per minute
was being supplied. Complaints had been
reccived in the store regarding drafts and cold
temperatures in the dressing rooms.

Variable-speed drives would reduce airflow to the
required amount and provide the ability to adjust
aiflow according to conditions, providing energy
savings and improving comfort levels.

-

Implemented Upgrades

A variable-speed drive was added to the motor of
the rerail sales area supply fan so that air volume
can be adjusted to the amount needed to meet
ventilation and cooling requirements. The reduc-
tion of fan speed reduces energy consumption
and also minimizes peak electric demand.

The need for additional air distribution in the
checkout area—caused by the higher density of
people and the unavoidable infiltration of outside
air from the entry doors—was met with the addi-
tion of paddlc fans to increase circulation.

Conclusions

Since the implementation of Stage 4 air dis-
tribution system upgrades at the Target store, fan
energy consumption has been reduced 53 per-
cent, as monitored by kilowatt loggers connected
to the electrical panels over two comparable

62-day periods.






Stage S—HVAC Plant

Pre-Upgrade Conditions

The main retail area ar the Target store was
cooled by a built-up unit comprised of wo open-
drive compressors with capacities of 85 tons and
60 tons, respectively. Heat from the four-section
evaporator coil was rejected by two 20-year-old
air-cooled condensing units wich a capacity of
2,736 kBru per hour. A smaller buile-up unic
with 2 30-ton compressor and air-cooled con-
densing units served the shipping and receiving
area and the portion of the retail area that had
previously been a grocery store. Perimeter areas,
including the entry and checkout area, the snack
bar, stock reoms, and offices, were served by four
packaged rooftop units.

Survey and Analysis

Al of the existing HVAC cooling equipment at
the Target store needed to be replaced. Stare-of-
the-art systems that would provide significant
reductions in energy use were identified to
replace the existing equipment. Selection criteria
for new units also included use of environmen-
wlly friendly refrigerant.

The smaller built-up unit would be removed
from the system.

Implemented Upgrades

The rooftop units were replaced with four new
packaged units using a new type of refrigerant,

a ternary mixture of HFC-32, HFC-125, and
HFC-134a that offers performance and safety
characteristics comparable to those of HCFC-22.

Redesign of the system serving the main recail
area included the following new equipment:

* Rack assembly with three 40-ton rotary
compressors using HFC-134a as the working
refrigerant.

* Refrigerant evaporator with 2 three-circuir,
full-face, four-section coil.

* Indirect evaporative cooling unit with a 50-
horsepower fan motor, to provide free cooling
to incoming air from moisture evaporation by
the warm exhaust air,

* Direct evaporative cooling unit to provide free
cooling by removing heat from the supply air
through direct evaporation of water flowing
across the coils.

* Water-cooled evap-condenser (92-degree
design) with a linear kinetic cell piped in line
with the circulating warer pump to control
scale buildup.

* Liquid pressure amplifier system consisting of
a centrifugal pump placed in the liquid line
between the accumulator and expansion valve
to improve the efficiency of the refrigeration
cycle. Energy is saved by:

— Eliminating the need for controls to
suppress the formation of flash gas.
Controls are normally required to ensure
that adequate refrigerant pressure is
maintained in the condenser and ahead
of the expansion valve.

— Allowing compressor head pressure to
float downward with the decreasing
ambient temperature, improving the
overall thermodynamic efficiency of the
vapor-compression system.

— Reducing compressor operating time.

The sequence of equipment operarion for cooling
in the recail area begins with the indirect evapora-
tive cooling unit. When needed, the rotary com-
pressors are added one at a time to meet the load
demand. The direct evaporative cooling unit has
on-off control and is used as appropriate. Exhib-
its 8 and 9 contain schematics of the HVAC
plant flow before and after the upgrades.

Implementation of these upgrades produced
an overall 40-percent reduction in HVAC plant
energy use at the store.
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Exhibit 8. Schematic of HVAC Plant Before E
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Exhibit 10 shows the percent difference in moni-
tored energy use by the individual components
before and after the upgrades. The energy savings
were determined from data collected over two
comparable 62-day periods with kilowatt loggers
connected to the electrical panels. The indirect
evaporative cooler was a new piece of mechanical
equipment that did add to the electrical load.
However, the energy savings provided by
improvements over the original equipment

resulted in overall savings for the HVAC plant.

Conclusions

Commissioning the new equipment was beneficial

for Target because it helped building engineers
identify areas that needed adjustment.

The first major issue was an oil pump seal leak.
The alarms worked as designed and provided an
appropriate warning that allowed the problem ro
be addressed in a timely manner. A minimal
quantity of R-134a refrigerant was released.

The leak resulted from an incompatibility of the
original seal material with R-134a. The seal was
replaced with a comparible material.

Another issue was the failure of the humidistat

monitoring the supply air. The energy manage-
ment system did not receive an elevated humidicy

reading that would have removed the direct
evaporative cooling unit from service. As a resule,
humidity in the retail area increased above the
comfort level. Humidity control of the supply air
remained a problem. Operation of the direct
evaporative cooling coil was allowing extensive
carry-over of water vapor, creating extremely high
humidity in the retail area. The cooler was
drained and removed from service until a solution
could be identified.

Continued operating experience will determine
the suitability of similar upgrades for additional
Target stores.



Overall Results

Based on 12 months of post-upgrade utilicy

daca from June 1995 through May 1996, the
ENERGY STAR upgrades reduced annual electric-
ity consumption by 24 percent and electricicy
costs by 32 percent. Before implementation of
the upgrades, the store consumed 20 percent less
energy than the average retail store in the Los
Angeles area. After the upgrades, the energy con-
sumption was 40 percent below the area average.

Data obtained from the loggers directly
monitoring electricity use ar the store allowed

a comparison of energy consumption by specific
end-uses. Monitored data for the four billing
periods before the upgrades were averaged to
duplicate the 2-month period monitored after
the upgrades.

As is typical in retail buildings, the greatest quan-
tity of electricity continues to be consumed for
lighting, but the ENERGY STAR upgrades have
reduced that consumption by 15 percent.
Upgrades to cooling and ventilation equipment,
the second greatest electricity consumers, also
produced a 15-percent reduction. Individual
components displaying the largest change were
the compressors, with an 1 1-percent decrease,
and the fans, with a 9-percent decrease. The
reduction in compressor energy use was a result
of more efficient equipment combined with
reduced operating hours. Even though the fans

on the indirect evaporative cooler were new
energy users, that system has been very effective
in providing “free” cooling, which minimizes the
requirement for mechanical cooling,

The reduction in electrical energy used by the
Target store in Fullerron can be converred to a
reduction in air pollution emitted from electric
generation stations burning fossil fuel. Exhibir |1
summarizes the quantity of carbon dioxide, sulfiu
dioxide, and nitrogen oxides prevented from
entering the atmosphere as a result of the
ENERGY STAR upgrades.

The good results and lessons learned from chis
project will help Target as it incorporates new
approaches and technologies to further reduce
energy costs in other stores around the country.

Exhibit 11—Pollution Prevented

Nitrogen Oxides 1,354 Ibiyr







